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Abstract 
Indonesia has become the member of G20 and it indicates this nation has a splendid emerging economy. In 2014, the global 
competitiveness index of Indonesia was 4.56 that ranked Indonesia in 34th position. But contradictorily, among world’s 
compliment to Indonesia economic rising, innovation in industry is still not in boast and not followed by market enthusiasm. A 
comprehensive solution for that can be taken by implementing a special space namely Science and Technology Park (STP). In 
brief, it is a center of excellence or a kind of space where productive activity is done by collaborating government, academics,
community, and business. This paper reviews important ideas and arguments of the urgency to implement STP in Indonesia 
within 3 aspects: best practice review, indigenous situation and potency, and impact predictions. Many countries have proved the
effectiveness of STP and Indonesia should learn to reveal the benefit of it.
© 2016 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
Globalization and industrialization have been coming lately and a whole world should face it. Based on OECD 
publication, in 2025 world’s population will reach approximately 8 billion people. Indonesia Statistic Bureau 
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projects Indonesia will also go through this. In 2010, Indonesia population was 238.5 million people and in 2025 it 
will reach 284 million people. This massive population, step by step, followed by developing of technology, makes 
world seems like borderless. In scope of South East Asia, ASEAN Economic Community (AEC) has been touted 
widely (Trajono, 2013). Some people accept it as mutual challenge, but some people accept it as a threat. Despite 
what each person thinks, AEC requires us to innovate. Without innovation, a lot of industries and SMEs will 
collapse due to world creative market competition.  
Economics nowadays is not only about capital resources and the amount of labor, but it focuses on intelligence, 
knowledge, and technology. This kind of economy is well known as knowledge-based economy (KBE). It views 
human and social capital as the most valuable assets (Lee et al, 2014). Many scholars believe that the biggest 
contributor in economic growth is the knowledge of human itself. Baier et al (2006) says that Solow’s research in 
1957 showed that physical capital and labor only affected 12% to US economic growth. Meanwhile, rest 88% of 
affected factor is due to the total factor productivity (TFP). The TFP is often related to technology mastery.  
Where is the position of Indonesia among other countries? It can be seen at the global competitiveness index 
issued by OECD. In 2014, Indonesia had 4.56 points that ranked Indonesia in 34th position (Thailand in 31st,
Malaysia 20th, Singapore 2nd), rose 4 steps than 2013 rank. But, among world’s compliment to Indonesia economic 
rising, innovation in industry is still not in high rank and not followed by supportive national research policy. For 
example, allocation of the national research fund is still 0.08% of GDP which actually should be at least 1%. 
Actually, that little fund allocation doesn’t debilitate young generations and academics to keep innovating and we 
can see a lot of inventions have been produced. But, unfortunately, most of their inventions have not gotten proper 
appreciation and rarely used. Yet market still rely its stock from import hugely instead of using indigenous potency. 
This missing link between government as policy maker, academics as innovator, and market as user should be 
regenerate. A comprehensive solution for that considerably can be taken by implementing Science and Technology 
Park (STP).  
Science and Technology Park in brief is a center of excellence or a kind of space where productive activity is 
done by collaborating government, academics, business, and community. In RPJMN or National Medium Term 
Development Plan Year 2015-2019, STP aims to become the center of researching and making innovation products 
and the place to incubate that innovation product’s business to community. Indonesian president for 2014-2019, 
Joko Widodo alongside with his vice president, has also released their master plan vision called Nawa Cita which 
contains 100 STPs to be built in Indonesia to generate national and regional competitiveness. It shows that 
government begins to appreciate the kind of “knowledge-based economy”.  
What is the example that innovation urgently required nowadays? The simplest example which is being viral 
lately is the innovation of Go-Jek, a motorcycle taxi integrated with online service application. It is praised by 
government because its role as an alternative to break the Jakarta’s heavy traffic (Tuan and Iderlina, 2013). But the 
best part from its transportation service is on empowering traditional motorcycle taxi drivers to be pro-ICT, so that 
order and payment process can be done accurately. Another example is innovation in spicy chips namely Maicih. It 
blends cassava or potato chip with many levels of spiciness and the chic package. The key success of Maicih in 
innovation is because it is branded and marketed uniquely (Wijaya, 2014). 
Those examples show us that innovation is the main cause of their success. Without innovation, any SMEs and 
industries couldn’t be expanded and rising their profit. But innovation only is not enough. This should be 
strengthened by stakeholders’ collaboration to maintain innovation in the future and STP can be the spatial need to 
make that collaboration and innovation system happened. STP as the place for creating innovation will be discussed 
in this paper to know what its role is and why it should be implemented.  
2. A Brief Overview of Innovation 
2.1. Innovation System 
Innovation is a creative and interactive process which involves market and non-market institutional system 
(OECD, 1999). Based on the case that was explained at the introduction of this paper, innovation needs its 
environment and process. Innovation environment consist of stakeholders that work together in synergy. That 
linkage is strengthened by good institution and specific cluster to produce innovation. The innovation environment 
generates innovation process that begins from innovative resources to become output and ends in 
commercialization. 
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Fig 1. Innovation system in a frame (modified from Chen and Guan, 2011) 
Innovation is not only a novel invention or output but also its commercialization. Hall (2000) said that the 
successful key of United State of America to become the leader of technology is on its capability to commerce and 
making vast market of technology. Because of that, innovation is not only creating something new but also sell off 
that product to be accepted by market.  We can see products of US brand like Apple which always get enthusiasm 
market when commerce their products.  
If innovation system is seen spatially, it is well-known as The Regional Innovation System (RIS). The definition 
of RIS is a system consists of several institutions to create and process knowledge that defines new technology in 
scope of region border (OECD, 2008; Llerena and Matt, 2006). The important thing to flow the system is innovation 
and collaboration between academics, businesses, communities, and local governments. It is often called as ABCG 
collaboration.   
2.2. Technology in Economics 
As mentioned before at introduction section, technology and knowledge are more affecting than capital and 
labor. Then, it makes KBE as the main economy concept today. Jones and Romer (2009) believe TFP is the main 
factor in affecting the economic growth and TFP is defined as mastery and application of technology. His opinion is 
based on condition that capital stock value such as capital and labors could be decreasing anytime following market 
mechanism. And compares to another factor, technology mastery is very flexible to be intervened. TFP as 
technology mastery measurement can be raised by doing efficiency (technology application in processing 
production) and innovative production (produce better product with innovation, for example square watermelon, 
seedless orange, etc) so that it will raise GDP as well.   
2.3. The Benefit of STP in General 
RIS should be supported by a spatial infrastructure which is the STP. By the existence of the STP, it can be a 
center of excellence to blend government, academics, and business in a good way of cooperation. Every stakeholder 
has their own role and STP as “a bucket” to be the filled in case. Doloreux (2002) mentions STP as the knowledge 
infrastructure because it has a function to promote technology diffusion among people. In fact, someplace can be 
named as STP if it has following requirements: there is local resource(s) which is being preferred, facility to process 
resource(s), outstanding human capital, R&D center, business incubator, easy to access, daily need facility, medical 
and educational center, and good policy and bureaucracy.  
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3. Methods 
This paper consists of conceptual analysis using SOAR analysis. This analysis has 4 sections that correlated 
orderly: Strengths, Opportunities, Aspirations, and Results. It is more suitable than SWOT analysis in term to 
arrange strategic plan or review something in the future (Stavos and Hinrichs, 2009). SOAR analysis focuses on 
strengths, meanwhile SWOT focuses on weakness and threat. It also needs understanding the whole system by 
summarizing all stakeholder voices. Because of that, the matters of this SOAR analysis are based on FGDs which 
had been held in several cities in Indonesia. In sum, the process of SOAR analysis starts from understanding own 
strengths, imagine the possible opportunities, rising innovation in the future as aspiration, and the last is thinking 
inspiration to realize the results.  
Fig 2. SOAR framework model 
As sample of how Indonesia potential is nowadays, the authors take 5 cities/regencies to be analyzed. It simply 
just shows what those cities have as potential assets to implement Science and Technology Park. The choosing of 5 
cities is based on BPPT’s on progress program in achieving national STP goals.  
Fig 3. Location of cities/regency of plan STP will be built and analyzed in this paper 
This paper aims to explain why STP is important to be implemented in Indonesia. It also examines the role of 
STP by looking 3 aspects best practice review, indigenous condition, and impact predictions by using analysis tool 
explained above.  
4. Results and Discussion 
Indonesian Agency for The Assessment and Application of Technology or well known as BPPT defines STP as a 
district where innovation, science, and technology activities, production activities, and local community activities 
are located. It requires a harmonious functional linkage between those activities in scope of innovation system. 
Because of that, while building STP, it should concern on 5 aspects which are related to each other: innovation 
ecosystem, industrial cluster, innovative capacity, innovative business, and thematic strategic need.  
Now there are only 3 existing STPs which are recognized by government, they are Puspiptek (National STP), 
Bandung Techno Park, and Solo Techno Park. In 2015, Republic of Indonesia Government has released science and 
technology program which is packed namely 100 STPs. This program is written clearly in RPJMN and explained 
that in 2019, the government targeted 100 STPs will be finished built. There are 5 ministries/agencies which are 
given task to build 100 STPs until 2019: LIPI, The Ministry of Agriculture, The Ministry of Ocean and Fisheries, 
BPPT, and BATAN.  
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Moreover, Indonesia Government has released several regulations to strengthen the urgency of building and 
developing STP, they are The Regulation (Bahasa: Undang-undang or UU) No 18/2002, The Regulation No 
17/2003, The Regulation No 17/2007, Joint Regulation between Minister of Research and Technology and Minister 
of Home Affairs No 3/2012 and No 36/2012, and President Regulation No 2/2015 about National Medium Term 
Development Plan Year 2015-2019. It shows that actually government legally concerns to build STP in Indonesia.  
The urgency of STPs to be built will be discussed as follow. We will see from STPs best practice, what 
Indonesia has now to develop technology, and what will happen if STP really existed.  
4.1. Best Practice Review 
Silicon Valley is the best practice we can learn about very good linkage between academic and business. It began 
for the first time when the students of Stanford University were interested in research application about IT. We can 
see at many technology enterprises build their office and research center there. Besides, government has also 
supported this good beneficially corporation by releasing supportive policy like incentive for innovative enterprises, 
ease of marketing and logistic to export products, etc.  Till now, Silicon Valley is still being a role model to every 
country in developing research center (Kenny, 2000).
Not only western countries which have had a success story of implementing STP. Our neighbour countries in 
Asia like South Korea, Japan, Thailand, and Malaysia have been used STP as an excellence place to support 
industries with innovation. South Korea is the excellence example how the innovation has already been entrenched 
in their economic principles. (Shon, 2007). South Korea as the Asian country which has a same condition with 
Indonesia in 1950s or post-independent era, now becomes a fast growing country in technology. Its key factors are 
on its mutual and strong linkage between universities, industries, and government. They also use STP as business 
and technology incubator to startup industries (Shon, 2007).  
From review above, we can sum several aspects that Indonesia actually has (1) Universities based on research, 
(2) Government with policy in innovation, (3) Creative Businesses. But, Indonesia still hasn’t had a specific linkage 
to all of them. Specific cluster often doesn’t involve academics or researchers so that new product/invention is 
autodidactic learnt. Without that linkage, innovation will not appear effectively because there is no specific 
responsibility for each stakeholder. Business incubator is also still in lame condition due to the lack of stakeholders 
linkage. It can be said that SMEs in Indonesia are often built without infrastructure such as science and technology 
support (Sumodiningrat, 2012).  
4.2. Indigenous Condition 
This section shows us what Indonesia has in domestic potency to implement STP and to be an innovative nation. 
Dawkins (2003) says that regional economic growth is dominantly affected by endogen factors instead of external 
factors. Investments from endogenous potential like human resources, innovation, and knowledge contribute 
significantly to regional economic growth. But it should be followed by good public policy like incentive to R&D 
and government can develop many training to rising knowledge skill especially in making local startup to people.  
Table 1. Percentage Growth of GDP, Capital, Labors, and TFP of Indonesia in 1976-2011 
Variable 1976-1981 1982-1986 1987-1996 1997-2001* 2002-2011 
GDP Growth 7.62 4.24 6.67 -1.03 5.38 
Capital Growth 5.48 5.48 4.76 2.43 2.93 
Labors Growth 1.42 1.18 1.10 0.49 0.70 
TFP Growth 0.72 -2.42 0.81 -3.95 1.76 
*the era of monetary crisis  
In technology mastery, based on TFP Growth value, Indonesia is on the right track. In reformation era (2002 till 
now) TFP Growth is approximately at 1.76. It is good compares to South Korea TFPG in 1965-1990 which is 
approximately 2.39% (Singh and Trieu, 1996) and US 1.2-1.5% in 1950-2010 (Shackleton, 2013).  
SMEs in Indonesia also can be called as foundation of national economic. Indonesia Statistical Bureau shows 
that SMEs are the biggest amount among enterprises (Sumodiningrat, 2012). In 2008, there are 50.7 million SMEs 
and that is very high if compared with big enterprises with only 4,370 enterprises. In contribution to GDP, SMEs 
give 56.53% while big enterprises give 43.47% in 2009. Many scholars say that SMEs were the savior of Indonesia 
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in world crisis in 1998 and 2008. It proofs that SMEs have a big role to national economic and giving attention to 
SMEs such as technology incubator and training are the best decision.   
As the researchers in BPPT, we also observed several places in Indonesia lie on Java Island, Sumatera, and 
Sulawesi. We can learn that Indonesia has many potential resources that haven’t been revealed and used effectively. 
Those things can be proofed empirically based on FGD which is done in each city/regency.  
Table 2. Condition in 5 cities/regencies in case of readiness to be built with STP 
City/Regency Main Potential Resources Strength Problems 
Pelalawan Integration of Palm and 
Cattles
 Massive production of palm 
 Government commitment to build someplace 
of research center is very outstanding 
 Still lack of infrastructure especially 
on logistic route 
 Palm and deforestation are the bad 
issues in there 
Cimahi Food Modification of 
Cassava and Milk; 
Animation 
 The capability of animators is excellence 
 Innovative in packaging and modify food 
products 
 Industrial and SMEs permission are 
hardly issued because controvert with 
Province Spatial Plan 
Grobogan Corn and Soya Bean  It has some champion people in developing 
SME products (national certified) 
 Several researchers from various universities 
have joined in to assist SMEs 
 Still lack of infrastructure  
 Marketing is the main issue in 
developing industries 
Pekalongan New Variety of Fish  Its e-government system is categorized as the 
national best 
 The government is very concern in rising 
innovation  
 Tidal flood harms fisheries area 
Bantaeng Fisheries (especially on 
seaweed) and Farming (rice 
and corn) 
 It has vast market to sell farm product 
 There a lot of natural resources 
 The academics (universities) still 
haven’t been participated yet.  
 Lack of qualified labors to crop  
From data above, it shows that to reach the label of The Innovative Nation, Indonesia actually has everything 
that should be needed. It has many universities followed by good grade human resources, improved bureaucracy, 
and peoples that interest in entrepreneurship.  
4.3. Impact prediction  
 In Indonesia, Solo Techno Park and Bandung Techno Park are the existed STPs which have played a role in 
supporting innovation in industries and SMEs. In Solo Techno Park, it focuses on mechanical production. It began 
from initiative between local government and ATMI or Indonesia Mechanical Engineering Academy. Esemka as the 
national car is the success story of this STP. Even though, Esemka now is in hiatus and has not been continued yet, 
but Solo Techno Park is still concern on producing machines. In 2014, this STP began to produce printing machines 
in collaboration with factory enterprise in East Java. Nowadays Solo Techno Park is used to educate people with 
technology and gives training in machinery. The lack service that Solo Techno Park still needs to improve is in the 
business incubator services.  
Meanwhile, Bandung Techno Park now develops technology and gives services to renewable energy and e-
parking system. It was initiated by Telkom University but the management now becomes independent. Bandung 
Techno Park actually can be mentioned as the best STP in Indonesia now because it has all requirements of STP. It 
also has been giving incubator services to ICT startup and producing local enterprises such as animation studios in 
greater Bandung (Dhewanto et al, 2015). With the Bandung Techno Park, some scholars predict Bandung City as 
techno polis city will be realized soon.  
Besides the existed STP, several cities/regencies are in progress to build STP. Although existing STPs have not 
been built yet, innovation system begins to be created. It has already shows that technology gives positive impact to 
community and SMEs.  
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Table 3. SOAR Box of Indonesian Readiness for STP  
Strategic Inquiries Strengths 
 Indonesia’s economic growth is in good level 
 Rich in natural resources which can be innovated 
to many kind of products 
 There are a lot of universities in various research 
focus 
 There is the first and still exists national science 
park: Puspiptek in South Tangerang, Banten 
 Government has substantial funds to realize 100 
STPs (at least up to Rp5 billions/STP each year) 
Opportunities 
 Demographic bonus Æ opportunities to make a highly 
competitive entrepreneurs and labors 
 Businesses and Academicians need a space to linkage 
what they need and what they can offer 
 World needs creative industries nowadays 
 People need training about innovation and 
entrepreneurship, meanwhile BPPT (and possibly 
another institution) has a training program related 
namely Technopreneurship Camp (startup training) 
Appreciative Intents Aspirations
 People will understand what the knowledge-based 
economy is and what innovation is 
 SMEs and big industries (assisted by 
academicians) can collaborate to make good 
products and good marketing 
Results 
 Good collaboration between ABCG stakeholders 
 STP is well-known by all people 
 STP and innovative products can raise nation’s 
prosperity. 
In Pelalawan, cattle ranchers as well as palm smallholders can make an additional income from the technology 
of processing cow dung to become palm fertilizer. They also can do efficiency on outcome to such as fertilizer 
purchasing and gas for cooking (from processing cow dung). Every month they can do efficiency from Rp200,000 
to Rp1,000,000.  
Pekalongan itself has made a good relationship with BPPT as governmental agency in technology developing a 
long time ago. It affects Pekalongan government to become more effective and efficient in public service. Now 
Pekalongan has e-government system for various permit submission. The government also uses open source 
application for the system itself so it has already utilized local creativity and appreciated intellectual property rights. 
In Grobogan, the role of researches in several universities has given benefits to local community to build 
innovative SMEs. There are various innovative products that used local products: corn and soya bean. The 
innovative products are such as corn rice, soya milk, healthy tempeh, corn chip, and corn snack. The unique thing 
from Grobogan is its local product that assisted by various researchers. For example, Grobogan can produce its 
national best soya bean whereas soya bean in fact hardly grows in Indonesia climate. It also produce food based on 
corn with additional ingredient found by researcher in Semarang University to make the flavor better.  
We can sum several analyses in this paper by using a SOAR table (table 3). Many potential things from 
Indonesia can be categorized to strengths, opportunities, aspirations, and results box. From SOAR analysis, we can 
also conclude the essential reasons for implementing STP in Indonesia.  
5. Conclusion  
Indonesia in fact has a lot of useful things that supported to STP. This paper has been explaining why STPs 
should be built in Indonesia. The study gives perspective from best practice review, observation in 5 
cities/regencies, and by through conducted prediction if STPs and innovation things are implemented. We can 
conclude our general findings by showing up SOAR analysis derived from literature review and FGDs in several 
cities. These findings can be seen as a novel perspective to persuade that STPs are very useful in rising economic 
growth.  
This conceptual study reveals that several cities in Indonesia (as representative of nation) require STP to be a 
center of excellence in connecting all stakeholders who generate innovation. If human capital, resources, and good 
public policy are the dots of RIS’ elements, so that STP is the place to connect those dots and creates satisfying 
collaboration. The things that have been categorized as quite good and should be improved are such as Indonesia’s 
stable economic growth, creative businesses especially in SMEs, the innovative government, and ICT mastery. 
Meanwhile, the things that still in lame and should be generated are in business incubation service, strong 
collaboration between ABCG, and community attention to innovation.  
Building STP and fusing innovation principle in nation’s culture are not an easy task. Government’s target on 
100 STPs should be accepted as national pride and awakening of KBE in Indonesia. We can’t only lean on natural 
resources as past decade to raise economic and prosperity, but it’s time now to generate human knowledge as our 
based economics.  
552   Zulfi ka Satria Kusharsanto and Luky Pradita /  Procedia - Social and Behavioral Sciences  227 ( 2016 )  545 – 552 
Acknowledgements 
The author would like to thank to Nurjaman Gunadi Putra, SP and Malik Al Karim, ST as our informants to collect 
additional information about STP in 5 cities/regencies. We also thank Dr. Derry Pantjadarma for his support to this 
paper to be published through an academic forum.  
References 
Baier, S. L., Dwyer, G. P., & Tamura, R. (2006). How important are capital and total factor productivity for economic growth?. Economic 
Inquiry, 44(1), 23-49. 
Chen, Kaihua, Jiancheng Guan. (2011). “Mapping the functionality of China's regional innovation systems: A structural approach,” in China 
Economic Review. Vol 22. 11-27. 
Dawkins, C. J. (2003). Regional development theory: conceptual foundations, classic works, and recent developments. Journal of planning 
literature, 18(2), 131-172. 
Dhewanto, W., Lantu, D. C., Herliana, S., & Anggadwita, G. (2015). The innovation cluster of ICT start-up companies in developing countries: 
case of Bandung, Indonesia. International Journal of Learning and Intellectual Capital, 12(1), 32-46. 
Doloreux, D. (2002). “What we should know about regional systems of innovation” in Technology in Society. Vol 24. 243-263.  
Hall, Peter. (2000). “Creative Cities and Economic Development,” in Urban Studies. Vol 37. No 4. 639-649.  
I. Miles. (2000). “Services innovation: coming of age in the knowledge-based economy,” in Int. J. Innov. Manag. Vol 4 (4). 371–389. 
Jones, Charles I, Paul M. Romer. (2009). The New Kaldor Facts: Ideas, Institutions, Populations, and Human Capital. Accessed on 
http://web.stanford.edu/~chadj/Kaldor200.pdf  
Kenny, M. 2000. Understanding Silicon Valley: the anatomy of an entrepreneurial region. Stanford University Press 
Lee, Jung Hoon, Marguerite Gong Hancock, Mei-Chih Hu. (2014). “Towards an effective framework for building smart cities: Lessons from 
Seoul and San Francisco,” in Technological Forecasting and Social Change. Vol 89. Pp 80-99. 
Llerena, P., & Matt, M. (Eds.). (2006). Innovation policy in a knowledge-based economy: theory and practice. Springer Science & Business 
Media. 
OECD, Environmental Outlook to 2050: The Consequences of Inaction, Available at: http://www.oecd.org/environment/outlookto20502012 
Prihawantoro, Socia et all. 2013. Peranan Teknologi dalam Pertumbuhan Koridor-koridor Ekonomi Indonesia: Pendekatan Total Factor 
Productivity. Jakarta: Badan Pengkajian dan Penerapan Teknologi.  
Shon, Dong-Won. (2007). “Universities, Clusters, and Innovation Systems: The Case of Seoul, Korea,” in World Development. Vol. 35, No. 6, 
pp. 991–1004, 
Singh, Nirvikar, Hung Trieu. (1996). Total Factor Productivity Growth in Japan, South Korea, and Taiwan. Accessed on 
http://people.ucsc.edu~boxjenk/tpfg.pdf 
Stavros, J. M., & Hinrichs, G. (2011). The Thin Book Of® SOAR: Building Strengths-Based Strategy. Thin Book Publishing. 
Sumodiningrat, Gunawan. 2012. Peran UMKM dan LKM dalam Pembangunan Ekonomi Nasional. Accessed on 
http://mutosagala.files.wordpress.com  
Tambunan, Tulus Tahi Hamonangan. (2011). “Development of small and medium enterprises in developing country: the Indonesia case,” in 
Journal of Enterprising Communication, People and Places in The Global Economy. Vol 5 ISS 1. Pp 68-82.  
 Trajano, Julius Cesar I. (2013) “Achieving the ASEAN Economic Community: are the Philippines and Indonesia ready for 2015?” in RSIS 
Commentaries 080-13.  
Tuan, Vu Anh. Iderlina B Mateo-babiano. (2013). “Motorcycle taxi service in Vietnam – its socioeconomic impacts & policy consideration,” in 
Journal of The Eastern Asia Society for Transportation Studies. Vol 10. 13-28. 
Wijaya, B. S. (2014). “How branderpreneurship’s spirit can stimulate an SME’s brand growing faster: the case of Maicih Spicy Chips in 
Indonesia,” in Journal of Business Management
